Section 2

Muni ci pal Sewage Treatment Plant Operations, Options
and Water Quality Inpacts

The 43 towns and cities belonging to the Metropolitan Sewage System (see
Figure 2-1) generated approximately 167,900 million gallons of raw, m xed
domestic, commercial, and industrial wastewater in 1980. Anmobng the
responsibilities of, the Metropolitan District Commission (MXC), a public
service authority for the 43 nmunicipalities, is the collection, treatnment and
di sposal of these nunicipal wastes. To fulfill its responsibility, the MDC
owns and operates two sewage treatnent plants (STP), one at Deer Island and
the other at Nut Island, which handle the wastes from the northern and
sout hern menber nunicipalities, respectively. At present, both plants are
designed to carry out primary treatnent, which is essentially a screening,
sedi mentation, and chlorination procedure. They then di scharge both the

treated effluent and concentrated, digested sludges into the outer harbor.

Under the legal nandate of the 1972 and 1977 C ean Water Act and
Amendnents, the Environmental Protection Agency (EPA) established standards
and procedures for the treatnent and di sposal of nunicipal wastes. The new
regul ations call for treatnment at the secondary level (in addition to primary
treatment) and a cessation of sludge disposal in the ocean. The intent of
the regulation is to reduce the degradation of water quality that is caused

by nunicipal waste |oadings.
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Prompted by the aforenentioned regul ation, nunerous studies have been
undertaken to determ ne the engineering feasibility of treatnment alterna-
tives, how to manage and handl e residual sludges, etc. For the nost part
these studies have limted their analyses to what can be done to satisfy the
new regul atory requirenents, either through direct conpliance (secondary
treatment and no sludge discharges to the ocean) or with options avail able
t hrough wai ver opportunities (upgraded primary treatnment with a deep ocean

outfall, sludge barging).

Section 3 discusses the technical, environnental, and financial options
for conbined sewers in the Boston Metropolitan area. STPs are discussed here
separately. At times it will be necessary to bring conbined sewers into the
foll owing discussion sincetheir performance can affect that of the STPs and

vi ce-versa

The intent of this section is to: (1) describe current Deer and Nut
I sland STP performance and pol lutant |oadings; (2) present the financial and
expected performance characteristics of two proposed STP options; and (3)
di scuss the potential water quality inmpacts of these proposed STP options. A
vast amount of information was analyzed for the devel opnent of this chapter
VWhat is presented here is essentially the conclusions of that effort. The
background and fornul ation of the nost inportant analyses are explained in

Appendi x A l.

2.1 Current STP Performance

The existing Deer Island and Nut Island STPs are designed to treat
muni ci pal wastewaters at the prinmary level. As the flow diagram of Figure 2-2

illustrates, nobst constituents of the nunicipalities' wastewaters eventually
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reach the harbor in one formor another, with the exception of a portion of
the organic constituents which are lost through disinfection in the treatnent
process. Metal s and other non-destructables remain relatively unchanged
whi l e passing through the treatnent system and are, therefore, discharged in
either the sludges or effluent fromthe STPs. 2/ The STP-source | oadi ngs
have been cal cul ated on an annual basis for conparison of their relative
magni t udes: they are presented in Table 2-1. Ef fluent and sl udge | oading

i nformati on was cal cul ated using neasurenents taken of wastewaters that had
undergone conplete treatnment, which does not account for raw (untreated)

wast ewat er di schar ges. Therefore, |oadings from STP bypasses of raw
wastewaters were calculated frominfluent conposition and bypass vol une

b/

datao_

Both the treated wastewaters and the solids sludges extracted by STP
treatment are discharged through local outfalls into Presidents and close to
Nant asket Roads from the Deer |sland and Nut I|sland STPs, respectively. These
two "Roads" are the mmjor deep and fast-flow ng channels of the Harbor (see
Figure 2-3 for their location). \hereas nuch of the harbor is only 10 to 15
feet deep, the depths of President and Nantasket Roads range up to 90 feet.
The STPs discharge to these | ocations because of their capacity for carrying
and di spersing effluent and sludge | oads. The plants' effluents are
di scharged continuously whereas sludges ideally are released only on outgoing
tides. Since the sludges generally contain a high percentage of the origina

influent's pollutants, their releases are tinmed for maxi numrenoval fromthe

2/ some chemical reconbination and physi cal change of the wastewater
constituents can be expected, but essentially, nass is conserved.

b/ cso | oadi ngs have not been cal culated fromthis sanme raw wastewat er
i nformati on because data regarding the frequency, duration, stormater
dilution, and volunes of overflow events are not avail able
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Table 2-1

Conpari son of STP Loadi ngs

for Deer and Nut |slands Conbi ned al
ISTP | STP
| Effluent | Effluent
Exi sting Loadi ngs Ifrom ] from
STP | STP | STP | Total STP |Ocean | Secondary
Ef fluent | Sl udges |Bypasses | Discharges | Qutfall | Tr eat ment
(1bs/yr) I(1bs/yr) | (1bs/yr) | (1bs/yr) I (1bs/yr) 1(1bs/yr)
BODg 154x106 17x106 10-15x106 181-186x106 180x106 46x106
TSS 124x106 45x106 10-15x106 179-184x106 135x106 46x106
Cd 26, 000 4, 800 1, 000 31, 800 26, 000 23,000
Cr 138, 000 72,600 4,700 215, 300 138, 000 101, 000
Cu 325, 000 115, 700 22,400 463, 100 325, 000 159, 000
Pb 178, 000 36, 500 6, 300 220, 800 178, 000 141, 000
Hg 2,000 700 100 2,800 2,000 1,500
Ni 241, 000 25,900 22,700 289, 600 241, 000 172, 000
Zn 702, 000 222,700 ‘ 29, 000 ‘ 953, 700 702, 000 ‘ 419, 000
al Conversions of ng/l data to 1bs/year figures made assuming 500 million

gal / day of effl uent
Appendi x A.1 for further

Sour ces:

Di manoski

US EPA (1978)
Metcal f & Eddy (1982),

(1982).

di scharged from Deer

I sland and Nut
expl anation of cal cul ati ons.

Tables 3.2-6 and 3.2-7;

Tabl es 3-10 and 3-11; ERT (1978),

I sl and conbi ned.

US EPA (1983), p.2;
Tabl e 2.2-8;

See
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Har bor . However, due to outfall pipe deterioration, inadequate holding
capacity, and system nal functions, the sludge releases are not always
properly co-ordinated with the tides. Hydr osci ence' s nodel of sludge
transport fromthe outfalls predicts that 20 percent of the sludges

di scharged on the outgoing tide are carried back into the Harbor on the

return tide.

The Deer and Nut Island STPs are currently operating bel ow design

criteria. This has led to:

a. the bypassing of raw sewage directly into the
Har bor ;

b. the rel ease of sludges on currents other than
the outgoing tide;

c. the backing up of sewers fromthe STP, causing
the conbined sewers to overflow, backups can
occur if some unit of the STP mal functions,
halting inconming flows or if incomng flows
sinmply exceed the capacity of the system

d. overall, less than design-optinmal treatnent
performance because of tanks settling, tank
covers mssing, screens in poor condition, punps
mal functi oni ng, and other operational problens,

i ncluding the problem of saltwater influent into
STP due to nmal functioning tide gates.

A properly operating and properly sized sewage treatnment system could

al l eviate these problens. Necessary steps to correct the above
deficiencies include
a. i mproving the capacity of the conbined sewers

(particularly holding facilities) in order to
noderate heavy (storn) flows to the STPs;
repairing STPs to restore capacity (punping,
etc.); expanding STPs to increase capacity (of
hol di ng tanks, etc.);



Funds
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that sludges be released only on out-going tides
(sludge-rel ease timng problens) or that another
met hod of sludge disposal be found;

that either or both of the follow ng actions be
taken to solve the influent back-up problem

o] expand conbi ned sewer facilities to
accomodat e what the STP cannot, and/or

o) i ncrease STP ability to accept incom ng
flows;

the repair of units to restore their design
functions and perfornance

recently have becone available for the repair and

rehabilitation of Nut and Deer Islands' STPs, which may restore their

origi na

efforts nmade by the MDC can result

quality prior

desi gn performance. I ncreased operation and mai ntenance

in a change in the Harbor's water

to inplenentation of any of the proposed STP options.

Actual | oadings to the Harbor m ght be more consistent with the sum of

the first two colums of Table 2-1 once the STPs are operating well

whereas now the | oads are higher since bypassing occurs.

2.2 STP Options and Costs

There are many options under consideration for STP nodification

They represent different conbinations of

treat nent

facilities at Deer, Nut and/or Long Islands, wt

or deep ocean outfalls. Two options have been chosen for

this analysis:

and (2) secondary treatnment with a Presidents Roads (Il ocal)

primary and secondary |eve

h either |oca

t he purposes of

(1) upgraded primary treatnment with a deep ocean outfal

outfall.

Because of resource limtations, only two options could be jncluded
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At the time of this analysis several other options are under discussionf/,
but all are either primary treatnent with a deep ocean outfall or sonme type
of secondary treatnent. Thus, the options described here are neant to be
representative of the range of options possible under current federa

regul ati ons.

One of the STP options considered here calls for upgrading the existing
facilities to achieve primary treatnment plus the construction of a deep ocean
outfall diffuser systemto discharge the conbined, treated effluents from
Deer and Nut Island plants into the waters of Massachusetts Hay, out of the
| nner Harbor estuary, at a depth of 32 M (105 feet) (see Figure 2-3). The
outfall system would consist of a 10 foot dianmeter pipeline extending
4.7 mles from Nut Island; 56.6 cubic nmeters per second (1.29 billion gallons
per day) capacity effluent punping station on Deer |sland; and an outfal
tunnel 7.5 niles long and 19 feet in dianeter, termnating at a diffuser
mani fold 1.3 mles in |length. The proposed deep ocean outfall would
di scharge the treated effluents fromthe Deer Island and Nut Island
facilities. At the nouth of the outfall would be a diffuser, which is

designed to rest on the ocean floor at a depth of approximtely 100 feet.

The ot her STP option includes expanded prinmary treatnment at the Nut
Island facility with the waste flow sent to Deer |sland where all of the
system s wastes would be treated at the secondary |evel. The conbi ned | oca

outfall would be into President's Roads (see Figure 2-3).

a/ See CE Maguire (1983). Specific options were chosen in consultation
with Region I, Environnental Protection Agency, personnel. At the tine of
this analysis these were the options preferred by the NMDC
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The capital and operating and nmintenance costs for the two STP options
are presented in Table 2-2, and the expected loadings in ternms of pollutant
concentrations are conpared to concentrations in the existing STP effluents
in Table 2-3. These options and their associated costs assune that the
present facilities operated by the MDC will be nodified according to the
presently planned "fast-track inprovenents". The costs of these i mredi ate
upgrade inprovenents will be $10 million at Nut Island and $40 mllion at

Deer Island (CE Maguire, 1983).

2.3 Areas Inpacted by STP Discharges

Exi sting water quality in different areas in the Harbor is due to current
STP effluent discharges, bypasses and sludge di scharges as well as the
natural conposition of the waters, CSGCs, surface runoff, |ong-term discharges
to the harbor (industrial, residential STPs, etc.), discharges from marine

craft, etc.

In terns of the increnental contributions to pollutant concentrations
made by STPs, sone areas are inpacted nore than others. The affected areas

may be grouped as follows (see Figure 2-4):

o areas of heaviest |oadings;
- bet ween Deer Island and Long Island
- bet ween Long Island and Lovell Island
- Quincy Bay, south of Mon Island
- bet ween Nut and Peddocks I sl and

o areas of noderate | oadings:
- east of Lovell Island
- western half of Hi ngham Bay
- nort hwest and northeast of Deer I|sland STP
- Qui ncy Bay shoreline
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Table 2-2. Costs of the Two STP Options

(MIlions 1982%)

Wast ewat er \ |

Tr eat ment | Capital Cost | Annual i zed Costs

STP Options . (19833) (1982%)2/ ‘ Capital®/ &M Tot al
Upgr aded Primary
Wth Ocean Qutfall 774.8 728.9 74.9 22.0 96.9
Secondary 887.4 834.8 85.8 45. 2 131.0

I I
al Expressed in 1983 (ENR=3825) because benefit estinates are expressed

in 1982% (CPI-U=289.4)

b/ Based on 8 1/8 percent interest and 20 year period.

Source: CE Maguire (Draft, 1983), Table 2. These costs are to be
consi dered prelimnary estimtes only.
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Table 2-3. Pol | utant Concentrations in

Ef fl uent for STP Options

M sting QCcean Qutfall Secondary
Ef fl uent Pollutants | STP Option Option
BODx mg/ 1 107 115 30
% renoval 29 28 81
TSS ng/ 1 87 86 30
% renoval 55 47 81
Cadmi um ng/ 1 .017 .017 . 015
% renoval 15 15 25
Chr om um ng/ 1 . 090 . 090 . 066
% renoval 16 16 38
Copper ng/ 1 .212 .212 . 104
% renoval 39 39 70
Lead ng/ 1 .116 . 116 . 094
% renoval 19 19 34
Mer cury ng/ 1 . 0011 . 0011 . 001
% renoval 21 21 28
Ni ckel mg/ 1 . 157 . 157 . 112
% renoval 72 72 80
Zi nc mg/ 1 . 458 . 458 . 273
% renoval 33 33 60

Sour ces: US EPA (1978), Tables 3.2-6 and 3.2-7; US EPA (1983), p.?2;
Metcal f & Eddy (1982), Tables 3-10 and 3-11.

Not e: Exi sting values for the metals are averages of sanpling done in years
1975-1977. Sanpl es taken in 1982 show decreases in chronmium |ead, and zinc
with increases in the other metals (Metcal f & Eddy, 1983). VWhet her this
represents a significant decreasing trend can only be ascertained through a
concerted nonitoring plan.
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o] areas mnimally influenced by STP di scharges:
- the Brewsters |slands
- eastern half of H ngham Bay
- I nner har bor

- Dor chester Bay shoreline
- Neponset River

The highest pollution |oads are |ocated along the inconm ng and out goi ng
tidal paths of Presidents and Nantasket Roads (the two main current channels
of the harbor, in which Deer Island and Nut Island STPs have their outfalls,
respectively). Current STP di scharges have a greater inmpact on the Quter
Har bor |slands and the eastern part of Quincy Bay than on the other shoreline

at the perinmeter of the harbor.

If a deep ocean outfall option is selected, the harbor will certainly
experience a reduction in pollutant | oadings. The reduction for the harbor
creates a trade-off, however, by introducing wastes to previously unpolluted
ar eas. Figure 2-5 identifies three zones of inpact for the proposed ocean
outfall option. In ternms of the areas of concern to this benefits study, the
zones which sustain degradation of water quality due to the construction of

the deep ocean outfall are

o Massachusetts Bay (highest |evel of inpact); and

o Nant asket Beach and the Brewsters (noderate |evel of inpact).

The advantage of the proposed deep ocean outfall is the dilution of
effluent that is obtainable in its vicinity as conpared to the dilution in
the vicinity of the local outfalls currently in use in the harbor. The
di sadvantage is that total pollutant |oadings are not reduced to the extent
they woul d be under the secondary treatnent option, and the proposed | ocation

may not provide for sufficient transport and dispersion of the diluted

wast ewat er .
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The secondary treatnent option considered in this study will reduce total
pol | utant | oadi ngs and change the | ocation of the current STP discharges in
Nant asket and Presidents Roads to a single discharge within the harbor in
Presi dents Roads. Figure 2-6 identifies the areas in the harbor which wll
be affected by this discharge. The highest level of inpact will be on the

Quter Harbor |slands.

None of the proposed STP options will elimnate the pollution of harbor
wat er s. The increnmental |oadings to the harbor waters can be reduced,
t hereby inproving water quality. Most pollutants (i.e., netals and solids)
tend to settle out of the water colum and into the sedinents. Ther ef or e,
the pollutant concentrations of Boston Harbor sedinents will probably
continue to rise unless the rate of pollutant |oading can be supressed by
some sort of biological, chemical , or physical neutralization process wthin
the sedinents. \What happens to pollutants in sedinents is not known,
however, nor are the effects on aquatic organisns of pollutant build-up in
sedi nents fully understood. The present and potential status of water and
sedi nent qualities can be quantified but the significance of such qualities

is not clear.
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Section 3
Conmbi ned Sewer Overflow Control in Boston Harbor

Inits effort to develop a conprehensive plan for conbined sewer

overflow (CSO control in Boston Harbor, the Metropolitan District

Conmi ssion (MDC) has designated four CSO planning areas. The four areas
are defined on the basis of their existing water use and coastal use
patterns. The designated areas are: (1) Dorchester Ray, (2) Neponset
River, (3) Inner Harbor and (4) Charles River Basin (see Figure 3-1). In
addition, the City of Quincy has storm sewer outfalls into Quincy Bay
which may inpact the study area in a manner simlar to the CSOCs. For each
of these five planning areas engineering firns have been hired to study
alternative nmethods of control. Al information pertaining to specific
areas is drawn fromthe contractor reports, and these reports are

referenced at the end of this Section.

3.1 Scope of the Conbi ned Sewer Overflow Problem

The water quality of all four planning areas is conprom sed by
pollution from conmbi ned sewer overflows, stormnater discharges, and dry
weat her overflows (DWO) (see Figure 3-1). Stormrel ated conbi ned sewer
overflows vary in duration (depending on the nature of the storm and occur
from50 to 100 tines a year (depending on the planning area |ocation). Dry
weat her overflows may be caused by sewer bl ockages, regulator malfunctions

and/or tide gate failures. DWO s are continual discharges of sanitary
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wast ewat er and are considered by the MDC to be the single nmpobst inportant
source of pollution in Boston Harbor. Treatment of dry weather overfl ows

is considered in all the CSO plans.

Different parts of Boston Harbor have different standards (see Figure
3-2). The Dorchester Bay and Neponset River Estuary areas are both
classified as SB. An SB classification inplies suitability for primry
wat er contact sports (i.e., swimmng) and shellfishing and nmeans that the
di ssol ved oxygen in the water nust be greater than 6.0 ng/1 and the total
coliform count nust have a nedian |evel less than 700 MPN 100 m The
I nner Harbor is classified as SC which makes it suitable for secondary
recreati on and neans that dissolved oxygen nust be greater than 6.0 ng/1
and the total coliform count nmust have a medi an not greater than 1000
MPN/ 100 m The Charles River is classified as "C', the fresh water

counterpart of SC which makes the river suitable for secondary recreation.

Some areas of Quincy Bay and Hi ngham Bay, outside the CSO pl anni ng
areas but within this studies' boundaries, are classified SA. An SA
classification is the same as SB for DO but has stricter limts on total
coliform counts (70 MPN10 Om) for the protection and propagation of
aquatic life and so that shellfish harvesting can take place w thout
depuration in approved areas (Metcalf & Eddy, 1979). The plan for the

city of Quincy's stormsewers is discussed separately below (Section 3.6).

The MDC and its contractors found the followi ng violations of the
standards, of which all of the violations are caused jointly by conbined

sewer and dry weather overflows (MDC, April 1982) and by STP | oadi ngs:
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o Coliform bacteria standards are intermttently or
continually violated in all areas.

o Di ssol ved oxygen standards are frequently violated in the
Charles River Basin planning area and in the |Inner Harbor
they are less frequently violated in Dorchester Bay and the
Neponset River Estuary and Constitution Beach

o Suspended solids possibly limt the nost sensitive
desi gnated uses of receiving waters; settleable solids cause
violations in certain locations, and floating materials, oi
and grease violate the standards in all areas. The
standards for all of these paraneters are non-quantitative.

o Nutrients are creating enriched conditions conducive to
excessive algal growth in fresh waters in the Neponset River
Estuary.

o Heavy netals are potentially significant contamnants to

finfish and shellfish in all areas.
o The shel |l fishing standards for total coliforms are viol ated

in the Neponset River Estuary, in nuch of Dorchester Bay,
and in areas north and east of Logan International Airport.

In order to deal with these violations, the MDC concluded that its

efforts to upgrade water quality should neet the followi ng objectives

(M,

April 1982):
elimnate dry weather overflows;
reduce the frequency and volunme of untreated CSO s
reduce the rel ease of pathogenic organisns and floating
materi al s;
and reduce the rel ease of settleable organic solids and ot her

oxygen demandi ng material, nutrients and toxics.
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Control Plans designed to neet these objectives were devel oped for
each of the planning areas by the MDC s contractors. Table 3-1 lists the
costs and water quality characteristics of the planning areas. The
Recomended Pl ans, and the types of benefits to the area in which they
will be inplenented, are explained in nore detail in the remainder of this

Secti on.

3.2 Neponset River Estuary

The Neponset River Estuary Planning Area contributes to pollution in
both the river estuary and Dorchester Harbor. The area is approxi mately
60 percent residential and five percent industrial with remaining acreage
bei ng either open space or commercial/institutional property. Tenean
Reach, in Dorchester Harbor, and the shellfish beds in the estuary both
experience what the MDC terms "extremely high levels for both total and
fecal coliforms, The contractor's survey of the planning area determ ned
t hat conbi ned sewer and dry weather overflows accounted for over 90
percent of the annual total coliforms. Conbi ned sewer overflow also was a
maj or contributor to floating and suspended solids. The contractor's
survey of the in-place sewerage facilities reveal ed broken or nal func-
tioning tide gates, malfunctioning regulators, and nuch solid deposition
in the conduits. The fact that downstream interceptors had reduced fl ow
due to sedinentation also conprom sed this planning area's ability to

di scharge its waste through normal channels.



Table 31-1.

CSO Planning Area Characteristics

| Mmnuall | | | ‘) 1
Annualized | O ¢ M | Total | | Water Fecal | Total | |
Capital | Gosts | Mnuallized | | Qiality i, | ml. Sus. ] | Mtal
Planning Coats 8/ | (MM Costs | Receptors | Clasai~ per | pec | Solida | Tucb., | BODg | Phos. DO
Ar ea (MM 19823) | 19829)1 (MM 190829) | | fication 100ml | 100ml | mg/1 NTU | mg/1 | mg/l mq/1
Mner 14.63 1.97 16.61 Shellfiaght sC 16~ 230~
HarborS/ Alrport T.col £ 1000 1.5x106 4.6x106 0-27 1.0-3.1 0.7-92 0.08~ 1.3-
M®nstitution Beaches: 0.86 12.2
Only 0.04 0.01 0.05 Constltution DO > 6.0 "
! ! | | 1 { | |
Dorcheater 4.97 0.37 5.34 Shellfish: S8 16~ 16~ J.o-
Bay</ Dorcheater 9,300 46,000  14.0 0.1  .8-79  0.3-0.6 3.6
Bay T.col & 700
Beaches: DO > 6.0
Castle Is.
Pleasure B.
Carson
Malibu
Tenean
| | | | | ! | |
Neponse t 0.61 0.10 0.71 Shellfish:
River? “b—le_ponset SB geom geom
Btuary mean mean 45 1.5 3.2 22 5.2
T.col £ 700 6,800 38,000
DO 2 6.0
Beaches:
Tenean
| ! 1 ! | ! ! |
Charles 8.87 1.56 10.43 No shel l- C 300~ 0.09-~ 0.2 0.4~ 0.01~- 0.0~
Riverd fishing 12,000  34.0 5.0 9.6 0.61 12.6
or T.col £1000
awimming DO 7% 6.0
| | 1 | I | | |
Quincye/ 0.25 -0.02 0,27 Shell€ish: SA
Qulincy Bay 500~ 800~ §- 1- 6~
Beaches; T.col 470 18,000 34,000 50 5.0 10
Wollaston DO 2 6.0
Quincy

!

3/ Based on 8 1/8 percent interest and a 20 year payback perfod.

E/ Values for Neponset River are from data gathered {n August 1978 (DEQE, 1982).

9/ Values
4/ values

E/ Values

for Quincy are from sampling conducted in June-August 1982,

for Dorchester Bay and Inner Harbor are from the CSO Facllities Plans (Camp Dresser & McKee, 1981; O'Brien & O'Gere, 1980).
for the Charles River are from data gathered by the MDC (Ferullo, 1981).
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The Recommrended Plan for this area focused initially on dry weat her
flow abatenent, and in this vein the Plan starts with recommendations to
fix or replace faulty tide gates, clean and inspect conduits, and re-open
the blocked regulators that in their present condition contribute to DWO
Sone new conduit and storm drain construction is recommended, both of

which are intended to reduce CSGs. The planning area is divided into two

subsections, each of which is slated to receive a storage and chlorination
facility. Such facilities will store conbined sewage until such tine that

t he downstream treatnent system can handle it.

According to the contractor's report, this Plan will reduce total
coliforns |oadings by 96 to 99 percent. The costs are summarized in Table
3- 2. Such a reduction will have several benefits, the nost cal cul able

bei ng fewer days during which total coliforns exceed the water quality
standards for swi nming at Tenean Beach. In 1970, the Massachusetts
Department of Public Health issued a report on Dorchester Bay beaches
indicating that the fecal coliform counts at Tenean Beach were above the
gui deline of 200 MPN/ 100 ml for bathing water in 35 to 54 percent of the
grab sanples and total colifornms exceeded the 1000 MPN/ 100 m guideline in
24 to 43 percent of the sanples. As a result of the findings regarding
these coliform counts and the fact that sewage was clearly being

di scharged into Tenean Beach, the Department of Public Health recomended
inits 1970 report that the beach be closed for 24 hours after a rainfall
of 0.25 inches or nore in a 24 hour period. The Recomrended CSO Plan wil |l
al leviate much of the reported pollution, reduce the need for closing
Tenean Beach and, thus, contribute significant recreational (especially

swi mr ng) benefits.
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Table 3-2. Conmbi ned Sewer Overflow Project Costs
(19799%)
Neponset River Estuary
Capitalé/
| nprovenent Cost s
l. Granite Avenue Service Area
1. Rockwel | St. Drain 47,000
2. Stockton St. Drain 48, 000
3. Washi ngton St. Drain 66, 000
4. Hlltop St. Drain 29, 000
5. Ballet St. Drain 73,000
6. Adanms St. Sewer 72,000
7. Granite Ave. Truck Sewer 696, 000
8. Davenport Brook and Granite Ave. 30, 000
(Regul ator  upgradi ng)
9. Catch Basin C eaning
10. Moni t ori ng Program 3,000
11. Granite Ave. Storage Facility 1, 341, 000
12. Net Cost at Deer Island
. Port Norfolk Service Area
1. Chi ckat awbut St. Punp Station 150, 000
2. Lawl ey St. Relief Sewer 207, 000
3. Regul at or Rehabilitation 8, 000
4. System | nspecti on and Cl eaning 10, 000
5. Port Norfolk Storage Facility 1,752,000
6. Net Cost at Deer Island
Total Costs
Total Cost for Granite Avenue
Service Area 2,405, 000
Total Cost for Port Norfolk
Service Area 2,127,000
Total Cost for Entire Plan 4,532, 000

al/Based on June 1979 price levels (ENR 2900) and includes an

al | owance for

b/ Based on 1979 price |evels.

Sour ce:

Havens and Enerson, 1980

engi neering and contingenci es.

st/

Cost s

120
120
170
77
180
180
1,740
880

25, 000
12, 000
4,100
2,290

4, 000
520

5,000

15, 000
960

46, 850

25, 480

72,330
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The benefits of reducing these coliformcounts in the Neponset River
Estuary are |less clear because the Recomended Plan affects only the mouth of
the river. Total coliform | oadings upstream of the planning areas are
consi derabl e and are unaffected by the Recommended Plan. There are 40 acres
of soft shell clam beds in the estuary, nost of which are currently classified
as grossly contam nated. At present there is not sufficient evidence to
predict, with certainty, whether or not the Recommended Plan for the Neponset

Ri ver Estuary Planning Area will allow those shellfish beds to be opened

A final benefit of the Recormended Plan has to do with the aesthetic
upgradi ng of the area due to the reduction of odor and floatable solids.
In addition to quality of life benefits, such an upgrading may al so result
in an increase of secondary recreational water use (such as boating and

t he devel opment of boat ranps and yacht cl ubs).

3.3 Dorchester Bay

Dorchester Bay is used nminly for swi nmng, boating and shellfishing.
O all the planning areas it has the highest density of beaches. There
are five beaches in the Bay, seven yacht clubs, and 75 acres of shellfish
(soft shell clam beds. Most of the shellfish beds are currently closed
to harvesting and four of the beaches are known to exceed total coliform

standards after rain storns in the summer.

Thi s degradati on of Dorchester Bay's water quality is in large part
caused by el even conbined sewer outlets that discharge into waters
adj acent to public beaches. Unlike the Neponset River Estuary Pl anning
Area, the Dorchester Bay Planning Area has a wastewater collection system
that is in good condition. The contractors di scovered "no mgjor

structural deficiencies in the regulators, tide gates or sewer manhol es.
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Several nmmintenance-rel ated problenms were discovered, generally consisting
of bl ockages within the sewers and regul ators due to excessive sedi ment

bui | dup. These nmi ntenance problens and a snmall nunber of direct dry weat her
connections to overflow conduits that were also discovered, result in
several dry weather flow dischargers to Dorchester Bay* (Canp, Dresser and

McKee, 1981).

The Recommended Plan for the Dorchester Bay Planning Area includes a
DWO abat enent program and an ongoing programto nmaintain high operating
efficiency in the tide gates and regul ators, It also calls for a one and
one-half mile consolidation conduit designed to intercept CSGs at the
outlet tide gates and to transport the waste to a storage facility. A
final part of the plan involves the construction of the two screening and
di sinfection facilities to protect the Dorchester Beaches during the

bathing season. Table 3-3 presents the costs for the Recormmended PI an.

According to the contractor's cal cul ati ons, DW abatenent in the
Dorchester Bay Planning Area will result in the attainnent of the required
wat er quality standards over the |long run. Short-run storminduced
epi sodes of elevated coliformcounts can be avoided by the addition of CSO
controls. For all but the npost extended heavy storns, the Recommended

Plan will reduce total coliform | oadings by 98 percent.

In addition the Recormended Plan will greatly reduce the |evel of
floatabl e solids, oil and grease in Dorchester Bay. Such changes will be
particularly beneficial to a planning area that is used primarily for
recreation and shellfishing. Reduced coliforms and a reduction in floatable

solids will have the direct benefit of increasing sw nmmng and inproving
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Tabl e 3-3.
Conbi ned Sewer Overflow Project Costs
(1979%)

Dor chest er Bay

. Structural Cagitala-L O&M-b/

Sout h Bost on
- Consolidation Conduit 9, 620, 000
- Storage/ Containment Facility 18, 380, 000 38, 000
Dor chest er
- Hoyt St. Regulator Modification 90, 000
- Conmercial Point Screening/

Di sinfection Facility 3,030, 000 22,000
- Fox Point Screening/

Di sinfection Facility 2, 740, 000 21, 000
- Pine Neck Creek/

Storm Drain Rel ocation 2,340, 000

Subt ot al 36, 200, 000 81, 000

[1. Non-Structural
Dry weat her flow abat enent

program 100, 000
Post Managenent Practices 25, 000 200, 000
Subt ot al 125, 000 200, 000
[11. Additional
Cl eani ng of CSO Conduits 300, 000
Dr edgi ng 40, 000
Landfill at CSO CQutlet BOS-090 20, 000
Subt ot al 360, 000 -0-
Tot al 36, 685, 000 281, 000

2/Based on June 1979 price levels (ENR 2900) and includes an
al  owance for engineering and contigencies.

b/Based on 1979 price |evels.

Sour ce: Canp, Dresser and MKee, 1981.
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heal th through decreasing the nunber of pathogens in the water.
Shel | fishing should, over time, increase as bed acreage is opened to

har vest .

3.4 Inner Harbor

The I nner Harbor Planning Area has two distinct uses. The majority of
the planning area is classified for comrercial use while a very snal
section, Constitution Beach, is classified for swwming. To deal with
t hese divergent uses Table 3-4 is divided to show the costs of attending
to the Inner Harbor proper and Constitution Beach separately. The Inner
Har bor proper is characterized by industrial, transportation, shipping and
energy production uses. The area to the north and east of Logan
International Airport has shellfishing and recreational uses simlar to
the Dorchester Bay. There is swinming at Constitution Beach and there are

areas of restricted shellfish harvesting around the airport (MDC, 1982).

According to the contractor for the Inner Harbor Planning Area, over
11 billion gallons of overflow enter the water every year. Seventy-five
percent of these discharges are attributable to dry weather overfl ow and
the rest can be accounted for by stormrel ated discharges. Dry weat her
overflows are the main cause of elevated coliform counts and fl oatable

sol i ds.

The contractor's report states that the water quality standards set
for the Inner Harbor (they are less stringent than those set for the nore
recreati onal Dorchester Bay and Neponset River Estuary Planning Areas) can
be nmet with the elimnation of dry weather overflows (DWD) and the contro

of conbi ned sewer overflows (CSO).
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Tabl e 3-4.

Conbi ned Sewer Overflow Project Costs

(19793)

I nner Harbor Pl anni ng Area

A. Inner Harbor
Capi t al &M
CSO Consol i dated Pipelines costs &/ Costsb/
Bost on Waterfront $5, 858, 000 N A
Sout h Boston 5, 149, 000
East Boston-Southern Waterfront 6, 221, 000
East Boston-Wstern Waterfront 8, 156, 000
East Boston-Lexi ngton Square 980, 000
Chel sea River Waterfront 4,097, 000
Reserved Channel 2,932,000
CSO Treatnent Facilities
Fort Poi nt Channel 45, 542, 000 816, 000
Sonerville 3, 450, 000 71, 200
East Boston-Sout hern Waterfront 6, 894, 000 131, 000
East Boston-Western Waterfront 6, 400, 000 48, 000
East Boston-Lexi ngton Square 3, 575, 000 31, 700
Chel sea-Pear|l Street 3,404, 000 66, 000
Chel sea W | oughby Street 2,005, 000 39, 100
Reserved Channel 2,032, 000 50, 400
Causeway Street 243, 000
Commrerci al Street 243, 000
Charles River Estuary 5, 800
Managenent Practices
Ti degate | nprovenments 250, 000 118, 000
Regul at or | nprovenents 500, 000 118, 000
107, 921, 000 1, 495, 300
B. Constitution Beach 315, 000 8, 700

a/ Based on June 1979 price levels (ENR 2900) and includes an
al  owance for engineering and contingenci es.

-E/—Based on 1979 price levels.

Source : O Brien and Gere Engi neers, 1980.
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The main benefit of this plan is that it will clean up the Inner
Har bor by reducing floating solids and thus reduce the consequent
aest hetic problens, since the Inner Harbor is not now used for contact
recreation, and there are no plans for it ever to be put to that use.

Constitution Beach currently neets sw nmabl e standards and the

i nprovenents at that site are to ensure that the standards will be
mai nt ai ned. It is difficult to predict if the inprovenents in water
quality will result in nore shellfish beds being opened for harvest.

3.5 Charles River Basin

The Charles River Basin includes the Back Bay Fens, the Muddy River,
Alewi fe Brook and the Charles River itself. The basin is mxed fresh and
salt water and is used mainly for non-contact recreation, both on the water
and at the water's edge. The River is an extrenely inmportant and nuch used
recreational source for |ocal residents. Many sailing clubs maintain
marinas on the River and every area college and many hi gh schools use the
Ri ver for rowi ng and sculling. The entire basin exceeds the water quality
standards set for it by the state. Those standards (a rating of "C') allow
non-contact recreational use. The main results of the basin pollution are
extremely high coliformcounts (both total and fecal), odors, floatables,
debris and turbidity. The primary objectives of the MDC s efforts are to

(Metcal f & Eddy, 1982):

a. reduce excessive |evels of bacteriological organisms for
public health reasons and renove floatables and turbidity for
aest hetic reasons, and

b. remove solids and organic matter to prevent build up of
benthic deposits.
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In order to nmeet these objectives, the contractor designed a plan that
i nvol ves the capture, transport and storage of nobst of the basin's

conbi ned sewer overfl ows. The plan's costs are presented in Table 3-5.

The Recommended Plan will reduce coliforms, floatable solids and
suspended solids (and, therefore, turbidity) in the Charles Ri ver Planning
Ar ea. Secondary recreation (boating but not sw nmng) can be expected to
i ncrease because of the decrease in objectionable odors and floating

debri s.

3.6 Quincy Storm Sewers

Anot her source of pollutant |oadings to Boston Harbor is the Quincy
storm sewers. The Quincy storm sewers discharge waters with fecal
coliform BOD and TSS concentrations that are higher than |levels expected
fromstormwater runoff (More, 1980). Storm water contani nation can
result from cross-connecti ons between sanitary and storm drains. These
cross-connections can be due to broken pipes, exfiltration fromsanitary
sewers in disrepair and illegal "tie-ins" to the storm sewer system
al though the latter has not been docunented in Quincy. The problemin
Qui ncy is compounded by the fact that North Quincy is relatively flat
(especially adjacent to the beach areas) and, therefore, the drains in the
area have slopes close to, and in sone cases, |ess than the reconended
m ni mumns. This tends to cause bl ockages in the sanitary system and
surcharges and exfiltration of sewage results 6 especially where pipes are
cracked or have | oose joints (More, 1977). A factor which increases the

frequency of surcharging is the excessive infiltration and inflow into the
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Tabl e 3-5.
Conbi ned Sewer Overflow Project Costs (1979%)

Charl es River Basin

10.

Desi gn Package

Phase | In-System
Modi fication

Consol i dati on and Rebui |l di ng
of Boston Gat ehouses #1 and #2

Git Rermoval and In-System

St orage at Beacon Street and
Charl esgate East with Phase 11
I n-System Modification to MDC
Fens Gat ehouse

Restoration of the Fens with
Phase Il |n-System Mdifications
in the Muddy Ri ver Sub-area

Connection from Stony Brook
and O d Stony Brook Conduits
to the Boston Main Drainage
Rel i ef Sewer

Git and Sludge Renopval from
Stony Brook and O d Stony Brook
Condui ts

Stony Brook Screening Disin-
fection, and |In-System Storage
Facility near Trenmont and Gurney
Streets

Stony Brook In-System Storage
Facility and Base Brook Punping
Station at G een Street

Phase Il 1In-Line Storage
Tannery Brook

Surface Storage of Canterbury,
Bussey and Stony Brooks

Capi t al
Costs &/

510, 000

6, 650, 000

4,900, 000

2,000, 000

1, 060, 000

4, 750, 000

7,500, 000

10, 400, 000

5, 900, 000

1, 260, 000

Cost s 9/
5, 000

87, 000

72,000

20, 000

187, 000

360, 000

116, 000
14, 000

50, 000
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Tabl e 3-5 (continued).

Conbi ned Sewer Overflow Project Costs (1979%)

Charl es River Basin

Capi t al &M
Desi gn Package Costs &/ Costs b/
11. St. Mary's Street In-System
St or age 335, 000 2,000
12.  Concord, Rindge and Mass. Aves.
I ndustrial Sewer Separation 3, 600, 000
13. St. Mary's, Street Diversion
to Cottage Farm Facility 2,800, 000 4,000
14. Phase |11 1n-System Mdifications 360, 000 11, 000
15. Bri ghton-Al |l ston Phase 11
I n-Li ne Storage 10, 850, 000 88, 000
16. Bri ght on- Al'l ston Phase 11
O f-Line Storage 2,500, 000 56, 000
Managenent Practices and Monitoring
Pr ogram 40, 000 108, 000
Tot al 65, 415, 000 1, 180, 000

2/~Based on June 1979 price levels (ENR 2900) and includes an all owance
for engineering and contingenci es.

b/ Based on 1979 price |levels.

Source: Metcalf and Eddy, 1982.
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sanitary system Quincy is the last (i.e., downstream city in the South
Metropolitan Sewer District so that excessive flows fromas many as 20
cities are channel ed through Quincy on their way to the Nut Island
Treatment Pl ant. It has been estimated that as nuch as 57% of the flow
reaching Nut Island during a rainstormis due to infiltration/inflow
(Moore, 1981). Thus, the problem of correcting stormaater contam nation
in Quincy involves repair and rehabilitation of both the sanitary and

storm sewer systens.

Several investigations and inprovenents have been undertaken in recent
years to |ocate sources of contam nation of stormdrains, in particular in
order to reduce total and fecal coliform levels at Wllaston Beach to
within acceptable levels, as deternined by State standards (Moore, 1980).
In addition, studies of the infiltration/inflow problem are continuing
(Moore, 1981). It should be noted that other sources of contam nation of
the area's beaches include the Nut Island sewage treatnment plant
di scharges and, in particular, recurring by-passes from both Nut Island

and Mbon | sl and.

Al t hough estimates of treatnent costs for the Quincy storm sewers
conparable to those for the CSO planning areas are not avail able, recent

studi es give an indication of the order of magnitude of the costs involved

(Table 3-6).

3.7 Summary of Options

The annual cost of inplenenting all five of the CSO and Storm Sewer
pl ans is about $30 million (1982%). The costs of inplementing portions of

the plans or only sonme of the plans will, of course, be |ess.
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Table 3-6. Potential Storm Sewer and Infiltration/Inflow

Project Costs for City of Quincy (1981%)

Recommended Facility Cost s

Sewer System Eval uation Survey
and Rehabilitation of Sewers 417, 000

Construction of Relief Interceptors

North Quincy 204, 000
West  Qui ncy 844, 000
Qui ncy Point Diversion/
Rel i ef Interceptor 132, 000
Town River Bay I|nterceptor 703, 000
Rehabilitation of Quincy Point Punp Station 40, 000
Construction of Furnace Brook
Emergency Relief Lift Station (NMDC) 180, 000
Total Capital Costs 2,520, 000
Annual O & M Costs -22,000

Not e: Many problens remain and the city of Quincy has authorized a
new engi neering study so that these estimtes of costs are
prelimnary only. They are taken from Table 8, Myore (1981),
and do not include |and and easenent acquisition costs. The
annual operation and nmi ntenance costs are expected to
decrease as a result of the infiltration/inflow renoval
progr am
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In order to gain swinmmng benefits at all beaches and shellfishing
benefits at many of the currently closed shellfish beds in Boston Harbor
the Constitution part of the Inner Harbor plan, the entire Neponset River
Estuary and Dorchester Bay Plans, and the Quincy plan nust be inplenented.
Such a treatnent option would cost nore than $6.3 nillion a year (in
1982%), and it would affect neither the Charles River Basin nor the |nner

Har bor  proper

Anot her option mght be to inplenent only the Dorchester Bay and
Neponset River Estuary plans. This would cost about $6 million (in 1982%)
annual Iy, but while making swimming safe in Dorchester Bay, it might
conprom se the water quality at Constitution Beach and Quincy Bay beaches
in the long run as the popul ation of these areas increases and wastewater

di scharges increase.

Table 3-7 shows the annual costs of the CSO and storm sewer options
along with the approxi mate percentage reduction in pollutant | oadings,
including fecal coliform floatable and suspended solids, and oil and
grease. The top part of the table presents the four CSO plans as
desi gnated by the NMDC. The bottom part shows the options used in the
benefit-cost analyses in this study. The options as defined in the | ower
hal f of the table correspond nore appropriately with the benefit estimates
associ ated with the uses of the Harbor. For exanple, all the swi mi ng and
shel | fishing uses affected by the CSGs (and therefore the correspondi ng
benefits estimtes) can be captured by including only the Constitution
Beach portion of the Inner Harbor Plan plus the Dorchester Bay, Neponset
River, and Quincy plans. The nunbers in the table reflect incremental

increases in annual costs.



Table 3-7.

in Poll utant

| ncr enent al
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Loadi ngs for

(MIlions

1982%)

Costs and Potenti al

Reducti ons

the CSO Options

MDC PLANNI NG AREA DESI GNATI ON

Per cent age

I |
Tr eat nent I | Reduction in
Al ternative/ | Annualized I Annual | Total | Pol | utant
Recept or | capital Cost & | 8M Cost | Annual Cost | Loadings b/
| nner Har bor
a) Including
Constitution 14. 63 1.97 16. 61
b) Constitution
only 0.04 0.01 0.05 50 - 99
Dor chest er Bay 4.97 0.37 5.34 70 - 99
Neponset River 0.61 0.10 0.71 60 - 98
Charl es River Basin 8.87 1.56 10. 43 65 - 100
| mpl enent ati on of
all M X design-
ated CSO pl ans 35. 44 4.00 33. 39 50 - 100
| STUDY AREA DESI GNATI ON
| nner Har bor
Constitution
Beach only 0.04 0.01 0. 05 50 - 99
Dor chest er Bay/
Neponset River 5.59 0. 47 6. 06 60 - 99
Quincy Storm
Severs c/ 0. 27 -. 02 0.25 60 - 994/
Above three plans
conbi ned 5.90 0.46 6. 36 50 - 99
Charles R ver 8. 87 1.56 10. 43 65 - 100
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